Supplementary Figure 1.
Comparison of CMI bound in the S2 sites of SERT and LeuT. Although CMI is surrounded by TMs 3, 8 , and 10 and EL4 in both cases, compared to that in LeuT, due the divergent residues in the extracellular vestibule, the CMI is situated more towards the extracellular portion of TM10 and the loop region between TM9 and TM10 (highlighted in red). This region has been found to be accessible by MTS reagents, thus likely lining along the transport pathway (1) . The CMI bound SERT model is described in the text. The CMI bound LeuT is taken from the crystal structure (pdb:2Q6H). The SERT and LeuT are superimposed according to the conserved and less mobile TM3 and TM8. Table 2 . Data are means ± SEM of 3 experiments performed in triplicate.
Supplementary Figure 3.
In silico mutation of Gly402 to Histidine. The bulky His side chain (sticks) would clash with the bound S-CIT (spheres) in the S2 site. 
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SUPPLEMENTARY DISCUSSION
S1 binding of S-CIT -
The evidence for the binding of the S-CIT molecule in the S1 site is based largely on the effects of a large number of mutations in this pocket on S-CIT binding. Indeed, residues Tyr95 and Asp98 in TM1 have long been known to be important for S-CIT binding (2, 3) . All models published to date have the dimethyl-aminopropyl moiety forming a salt-bridge with the side-chain of Asp98, which places the methyl groups close to residues Tyr95 and Ser438. Recent studies confirm the importance of the interaction between S-CIT and the aromatic ring Tyr95, as evidenced by the large loss of affinity in Y95V and Y95Q mutations, relative to Y95F and WT (4) . Indeed, in our MD trajectories of S-CIT in S1-SERT, a ligand methyl group hovers constantly above the aromatic ring of Tyr95, while the Tyr-OH group does not participate directly in a functional interaction with the ligand. Similarly, the S438T mutant results in a large decrease in binding of S-CIT and a partial rescue of this binding in the demethylated analogues of S-CIT, suggest a proximal interaction between the Ser438 side-chain and the S-CIT dimethylamonium (5,6). In our MD trajectories, this contact is preserved throughout the majority of the simulations, and the average distance between the β-carbon of Ser438 and the methyl groups is small enough (3.9 ± 0.3 Å) to expect that the S438T mutation would lead to a repositioning of the S-CIT sidechain. As can be seen in Fig. 1 , in our SERT S1:S-CIT model, S-CIT basically has the same pose as previously shown (4,6)
SUPPLEMENTARY METHODS
Induced-fit docking (IFD) and molecular dynamics (MD) -
The IFD protocol (7) induces conformational changes in the binding site to accommodate the ligand and exhaustively identify possible binding modes and associated conformational changes by side-chain sampling and backbone minimization. To explore the conformational changes associated with the binding, and enable the sampling of structural rearrangements related to any allosteric coupling between the S1 and S2 sites, we performed MD using Desmond (8) on top-ranked IFD poses to properly equilibrate the complex so as to optimize the ligandtransporter interactions. When there was significant rotation and translation of the ligand in the MD stage, we re-docked the molecule into the altered binding site using IFD and re-equilibrate the complex with MD, until the ligand binding mode is stable. This approach was chosen to increase sampling of binding modes, to overcome the difficulties presented by the large molecular sizes of the inhibitors of SERT combined with their relatively low affinities for the S2 site. In addition, the uncertainty associated with the use of a homology model suggested the need for additional relaxation and sampling through MD.
Briefly, with the configuration of S-CIT bound in S1 site and CMI occupying S2 site as an example, i) an S-CIT molecule was first docked into the S1 site of a SERT model (9), ii) the top ranked ligand-transporter complex was immersed in an explicit water-lipid bilayer-water environment and was subjected to 48 ns MD simulations, iii) subsequently a CMI molecule was docked in the S2 site, based on an equilibrated MD snapshot of ii), iv) similar to ii), an explicit-solvent MD was carried out. Specific for this configuration, there was a relatively significant rearrangement of the interactions between CMI and transporter from its initial docking pose, including a ~2A translation of CMI. Thus, to efficiently explore the CMI in its altered environment, based on the snapshot at the end of 6 ns, we went back to step iii) and then re-equilibrated the new complex, which was found to be more stable, for 48 ns in step iv). For the other configuration, in which S-CIT bound in both S1 and S2 sites, there was no major rotation or translation of the S-CIT in 60 ns, so an iteration back to step iii) was not necessary in this case.
Computational evaluation of Zn
2+ binding on the S-CIT binding in the S2 site -Snapshots from a molecular dynamics trajectory of SERT in complex with S-CIT in both S1 and S2 sites were used to introduce the mutations. Analysis of Cβ-Cβ distances between the aforementioned residues (see results) suggested that all snapshots from the trajectory are more or less compatible with formation of Zn 2+ sites (taking a maximum distance of 11.6 Å for the C β -Cβ atoms as necessary for Zn 2+ coordination). We decided to choose one representative structure by selecting the snapshot closest to the average structure of the last 20 ns of the trajectory. The validity of taking a single snapshot for model building stems from the fact that the residues forming the Zn 2+ site (Ile179 and Val489), in the presence of S-CIT, have limited freedom and maintain their specific rotameric states throughout the last 20 ns of the simulation.
In this representative snapshot, His residues were introduced at positions 179 and 489, and residue positions were optimized by looking for pairs of rotamers that satisfy the constraints of a Zn 2+ site while avoiding major clashes with other residues in the protein. Analysis of Zn 2+ sites in known structures indicates that the distance between the His-N and the Zn atom should be around 2.07Å, and the distance between the N and the CB in a His residue is 3.74 Å. Therefore, suitable rotamers should establish a distance < (2.07 * 2) + (3.74) = 7.88 Å. Using the rapid torsion scan utility in Maestro (Maestro. 9.1; Schrodinger, LLC: 2010), all rotamers for the two residues were evaluated in terms of energy and distance. All rotamers with N-Cβ distance < 7.88 Å and energy <5 kcal/mol from the minimum were kept for both residues. Finally, all possible pairs between the sets of rotamers were evaluated for a N-N distance ~ 4.14 Å. Finally, of the small number of pairs remaining (<3) the pair with the optimal angle between the two imidazole rings to coordinate Zn 2+ was selected as the final model. I179H and V489H were in the HID tautomeric state. A Zn 2+ ion was placed in between the two N atoms and the His-Zn-His interaction was minimized using Macromodel (MacroModel, version 9.8, Schrödinger, LLC, New York, NY, 2010) constraining all atoms except for the His residues and Zn 2+ atom. The resulting models are shown in Figure 3 .
To evaluate the effect of the presence of the Zn 2+ ions on the binding of S-CIT and CMI in S2, rigid receptor docking using Glide (Glide, version 5.6, Schrödinger, LLC, New York, NY, 2010.) was used to estimate the binding affinity of S-CIT and CMI to S2, both in the presence and absence of Zn 2+ .
Covalent docking of BZ-MTS into a model of L99C SERT -BZ-MTS was docked into a model of a L99C
mutant SERT using the covalent docking routine in Prime (Prime, version 2.2, Schrödinger, LLC, New York, NY, 2010). Starting point for the mutation was the model of SERT with S-CIT bound to the S1 site only. The covalent docking was performed using default settings, keeping all residues fixed except for the connecting cysteine.
